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unit for storing reserve power, and a control unit configured to
generate charging control information for storing reserve
power in the power storage unit based on the power informa-
tion and the reserve power information and to control storage
of the power in the power storage unit.

12 Claims, 10 Drawing Sheets

RESERVE
1000Kw

| END:16:00
!

REMAINING FOWER: 400K
POWER Pt /7727

n

REMAINING POWER OF ABOUT 50Kw IS
INSUFFICIENT. PLEASE PRESS POWER SAVING
MODE BUTTON IF YOU WISH TO SWITCH TO
POWER SAVING MODE




US 9,407,096 B2

Page 2
(51) Int.CL P 2008-182851 A 8/2008
P 2009148070 A * 7/2009
Zzg Zzz (3882'81) P 2011196826 A * 10/2011
( 01) KR 10-2010-0013130 A 2/2010
H02J 9/06 (2006.01) KR 10-2010-0105435 A 9/2010
H02J 13/00 (2006.01) WO W0 99/34342 Al 7/1999
(56) References Cited OTHER PUBLICATIONS
P 2007-72074 A 3/2007
Jp 2007-336693 A 12/2007 * cited by examiner



U.S. Patent Aug. 2, 2016 Sheet 1 of 10

230

, /

ENERGY SERVICE
PROVIDER

POWER TRANSMITTER /

210 / \

FIG. 1

100

US 9,407,096 B2

DISTRIBUTER

212
W<
BULK GENERATOR

POWER CONTROL
SERVER

220 ~——~ RENEWABLE POWER GENERATOR

L s
DISTRIBUTION

STORAGE POWER
DEVICE SOURCE

~

POWER REUSING UNIT

)

2

300

N

POWER CONSUMER




U.S. Patent Aug. 2, 2016 Sheet 2 of 10 US 9,407,096 B2

FIG. 2
200
POWER SUPPLY
300
314
/
312 L | FIRST SECOND
COMMUNICATION COMMUNICATION
UNIT UNIT
POWER
3164 ~ ~ 3% | STORAGE UNIT
CONTROL UNIT MEMORY
31811 L L1 32
DISPLAY UNIT INPUT UNIT
) - )

310 320



U.S. Patent Aug. 2, 2016 Sheet 3 of 10 US 9,407,096 B2

FIG. 3

(WS}

310

|
|
POWER FAILURE NOTIFICATION ({2:00, JULY 1, 2010)

1. POWER FAILURE DATE AND TIME:
FROM 12:00, JULY 3, 2010

[ )
TO 16:00, JULY 3, 2010 (4 HOURS) D) &
D)

2. BLACKOUT AREA: 322

OO-CITY, AA-GU, [ ]-DONG
3. CAUSE OF POWER FAILURE:
BLOWN TRANSFORMER [ O

4. NOTICE
PHONE AND MOBILE COMMUNICATION
MAY BE DOWN DUE TO POWER FAILURE




U.S. Patent Aug. 2, 2016 Sheet 4 of 10 US 9,407,096 B2

FIG. 4

310

500

322

0 6 12 18 24

AMOUNT OF POWER REQUIRED BY
CONSUMER PER UNIT TIME : 500Kwh




U.S. Patent Aug. 2, 2016 Sheet 5 of 10 US 9,407,096 B2

FIG. 5
310 3(18
4 \) I
— |
POWER RATE LT
) >(322
[ D
[ DD
0 6 0 18 24




U.S. Patent Aug. 2, 2016 Sheet 6 of 10 US 9,407,096 B2

FIG. 6

310 318

— |
~ RESERVE POWER INFORMATION
- REMAINING POWER : 1000Kwh

- AMOUNT OF POWER STORED IN POWER
STORAGE UNIT PER UNIT TIME : 100Kwh >|322




U.S. Patent Aug. 2, 2016 Sheet 7 of 10 US 9,407,096 B2

FIG. 7

310 318

— CHARGING CONTROL INFORMATION —

OPTIMAL CHARGING TIME
FROM 20:00, JULY 1,2010
TO 6:00, JULY 2, 2010 (10 HOURS)
>1322
CHARGING AMOUNT
1000Kwh

J U




U.S. Patent Aug. 2, 2016 Sheet 8 of 10 US 9,407,096 B2

FIG. 8
310 3{18
e \ ~
{ ) |
| |
POWER STATE DURING POWER FAILURE |
C O
POWER CURRENT TIME: 12: 30 —
TIME ; T END: 16:

START 12:00 | END: 16:00 ™
RESERVE]| R,EMAFNINGA.P.OgERi 400Kw —
POWER B N R EX ]

1000Kw

REMAINING POWER OF ABOUT 50 Kw IS
INSUFFICIENT. PLEASE PRESS POWER SAVING
MODE BUTTON IF YOU WISH TO SWITCH TO
POWER SAVING MODE




U.S. Patent Aug. 2, 2016 Sheet 9 of 10 US 9,407,096 B2

FIG. 9

( START )

RECEIVE POWER FAILURE INFORMATION,
POWER DEMAND INFORMATION T S10
AND POWER RATE INFORMATION

CONSUMER WIT NO

BLACKOUT AREA?

YES
S30 —  RECEIVE RESERVE POWER INFORMATION

840 —+GENERATE CHARGING CONTROL INFORMATION

S50

CHARGING NECESSARY? NO
YES
FAILURE — — — — —— [ S N
START 70 [ POWER STORAGE UNIT SUPPLIES POWER
580 —1 POWER SAVING MODE

END



U.S. Patent Aug. 2, 2016 Sheet 10 of 10 US 9,407,096 B2

FIG. 10

(  START )

|
GENERATE NECESSARY POWER AMOUNT INFORMATION | 5410

|
GENERATE NECESSARY CHARGING AMOUNT [ 5420
GENERATE CHARGING DURATION INFORMATION | 5430
GENERATE CHARGING START TIME INFORMATION {8440

AND CHARGING END TIME INFORMATION

{

B0



US 9,407,096 B2

1
POWER CONTROL APPARATUS AND
POWER CONTROL METHOD FOR
SECURING RESERVE POWER AGAINST
POWER FAILURE

This application claims the benefit of International Patent
Application No. PCT/KR2010/007587, filed on Nov. 1, 2010,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a power control apparatus
and a power control method, and more particularly, to a power
control apparatus and a power control method for efficiently
securing reserve power as a precaution against power failure.

2. Discussion of the Related Art

Current power systems are designed to produce electricity
greater than electricity used in practice by 10%, which is set
in consideration of peak power consumption as a precaution
against the case where more electricity is used. Accordingly,
in the current power system, fuels and various power genera-
tion facilities are additionally necessary. In addition, wasted
electricity deteriorates energy efficiency. Furthermore, the
amount of carbon dioxide emitted in a process of burning
coal, oil, gas, etc is high.

If a required amount of electricity is generated or electric-
ity is used according to the amount of generated electricity, it
is possible to prevent global warming while more efficiently
using electricity. A smart grid includes technology for mea-
suring electrical demand, the amount of supplied electricity
and the state of a power line by applying information tech-
nology to a power network so as to maximize energy effi-
ciency.

If the smart grid is used, a consumer and a power supply
can exchange information with each other in real time by
applying information technology such as ZigBee and power
line communication to a power network. Accordingly, the
consumer can save money by enabling electrical appliances
to automatically operate at a time when the power rate is low.

A power generator can check a power use state in real time
so as to flexibly adjust a power supply amount. At a time when
power consumption is low, a maximum power amount is not
maintained or remaining power is used for pumping-up
power generation. Thus, electricity waste can be reduced, and
power can be stored and then supplied at a time when power
consumption is high. In addition, it is possible to prevent
power network failure due to overload.

As a result, the smart grid is a system for efficiently man-
aging all electrical apparatuses including electrical appli-
ances used in the home, such as TVs or refrigerators, and
various industrial apparatuses used in factories. It is possible
to check power rates used in the home, offices and factories in
real time and to use electricity at a time other than when a
power rate is high, such as in the daytime.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a power
control apparatus and a power control method that substan-
tially obviate one or more problems due to limitations and
disadvantages of the related art.

An object of the present invention is to provide a power
control apparatus and a power control method for receiving
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power failure information and efficiently securing reserve
power as a precaution against power failure, using smart grid
technology.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a power control device includes a
first communication unit configured to receive power infor-
mation including power failure information through a power
information network, a second communication unit config-
ured to receive reserve power information including remain-
ing power information from a power storage unit for storing
reserve power, and a control unit configured to generate
charging control information for storing reserve power in the
power storage unit based on the power information and the
reserve power information and to control storage of the power
in the power storage unit.

The power information may further include power demand
information of a power consumer, the power failure informa-
tion may include power failure duration information, the
power demand information may include information about
the amount of power required by the power consumer per unit
time, and the reserve power information further includes
information about the amount of power stored in the power
storage unit per unit time.

The control unit may generate necessary power amount
information based on the power failure duration information
and the information about the amount of power required by
the power consumer per unit time, generate necessary charge
information based on the necessary power amount informa-
tion and the remaining power information, and generate the
charging duration information of the power storage unit based
on the necessary charge information and the information
about the amount of power stored in the power storage unit
per unit time.

The power failure information may further include power
failure start time information, and the control unit may gen-
erate charging start time information based on the power
failure start time information and the charging duration infor-
mation.

The power information may further include hourly power
rate information, and the control unit may generate optimal
charging start time information based on the hourly power
rate information.

The power failure information may further include black-
out area information, and the control unit may determine
whether the power consumer is within a blackout area based
on the blackout area information.

The power control device may further include a display
unit configured to display and present the power failure infor-
mation, the power demand information, the reserve power
information and the charging control information to a user.

The power control device may further include an input unit
configured to enable the user to input a charging control
command, and the control unit may control the storage of the
power in the power storage unit according to the charging
control command.

The control unit may control the power storage unit to
supply power to the power consumer upon power failure and
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control the power consumer to be switched to a power saving
mode for reducing power consumption.

The power control device may be any one of a smart server,
a smart meter, a smart TV, and a smart phone.

In another aspect of the present invention, a power control
method includes receiving power information including
power failure information, receiving reserve power informa-
tion including remaining power information from a power
storage unit for storing reserve power, generating charging
control information for storing the reserve power in the power
storage unit based on the power information and the reserve
power information, and controlling the storage of power in
the power storage unit according to the charging control infor-
mation.

The power failure information may include power failure
duration information, the power demand information may
include information about the amount of power required by
the power consumer per unit time, and the reserve power
information further includes information about the amount of
power stored in the power storage unit per unit time. The
generating of the charging control information may include
generating necessary power amount information based on the
power failure duration information and the information about
the amount of power required by the power consumer per unit
time, generating necessary charge information based on the
necessary power amount information and the remaining
power information, and generating charging duration infor-
mation of the power storage unit based on the necessary
charge information and the information about the amount of
power stored in the power storage unit per unit time.

The power failure information may further include power
failure start time information, and the generating of the charg-
ing control information may further include generating
charging start time information based on the power failure
start time information and the charging duration information.

The power information may further include hourly power
rate information, and the generating of the charging start time
information may further include generating optimal charging
start time information based on the hourly power rate infor-
mation.

The power failure information may further include black-
out area information, and the method may further include
determining whether the power consumer is within a blackout
area based on the blackout area information.

The power control method may further include displaying
and presenting the power failure information, the power
demand information, the reserve power information and the
charging control information to a user.

The power control method may further include receiving
charging control command from a user, and controlling the
storage of the power in the power storage unit according to the
charging control command.

The power control method may further include supplying
power from the power storage unit to the power consumer
upon power failure and switching the power consumer to a
power saving mode for reducing power consumption.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
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embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 is a schematic diagram showing a power control
system according to an embodiment of the present invention;

FIG. 2 is a block diagram showing a power control device
according to an embodiment of the present invention;

FIG. 3 is a schematic diagram showing a state in which the
power control device according to the embodiment of the
present invention displays power failure information;

FIG. 4 is a schematic diagram showing a state in which the
power control device according to the embodiment of the
present invention displays power demand information;

FIG. 5 is a schematic diagram showing hourly power rate
information according to an embodiment of the present
invention;

FIG. 6 is a schematic diagram showing a state in which the
power control device according to the embodiment of the
present invention displays reserve power information;

FIG. 7 is a schematic diagram showing a state in which the
power control device according to the embodiment of the
present invention displays charging control information;

FIG. 8 is a schematic diagram showing a state in which the
power control device according to the embodiment of the
present invention displays power state information during
power failure;

FIG. 9 is a flowchart illustrating a power control method
according to an embodiment of the present invention; and

FIG. 10 is a flowchart illustrating a step of generating
charging control information of FIG. 9.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. The following
embodiments are provided to describe the technical spirit of
the present invention, and the technical range of the present
invention is not limited to the following embodiments.

FIG. 1 is a schematic diagram showing a power control
system according to an embodiment of the present invention.
As shown in FIG. 1, a power supply 200 for supplying power
to a power consumer 300 and the power consumer 300 for
receiving the power from the power supply 200 and using the
power are connected to a power information network 100 of
the power control system. In addition, a power control server
400 for adjusting or controlling the activity of the power
supply 200 and the power consumer 300 is further connected
to the power information network 100 so as to exchange
information in real time.

The power supply 200, the power consumer 300 and the
power control server 400 may be independent or combined. In
addition, in the power information network 100, a plurality of
power supplies 200, a plurality of power consumers 300 and
a plurality of power control servers 400 may be present.

The power supply 200 connected to the power information
network 100 includes a power transmitter/distributor 210, a
renewable power generator 220, and an energy service pro-
vider 230.

The energy service provider 230 provides power informa-
tion to the power consumer 200 and the power control server
400 through the power information network 100. The power
information provided by the energy service provider 230
includes power failure information, power demand informa-
tion, etc. as will be described later.

The power transmitter/distributor 210 and the renewable
power generator 220 function as an energy source for provid-
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ing power through the power information network 100. For
example, the power transmitter/distributor 210 includes a
bulk generator 212 for supplying primary power. In addition,
the renewable power generator 220 includes a power reusing
unit 222 including a storage device and a distribution power
source for generating secondary power.

The power consumer 300 connected to the power informa-
tion network 100 may include all facilities requiring power,
such as residential buildings, offices and factories, to which a
smart grid is applied. The power consumer 300 includes a
power storage unit for storing reserve power as a precaution
against power failure and a power control device for control-
ling the power storage unit. Hereinafter, the power control
device according to an embodiment of the present invention
included in the power consumer 300 will be described.

FIG. 2 is a block diagram showing a power control device
310 and a power storage unit 320 according to an embodiment
of the present invention. As shown in FIG. 2, the power
control device 310 according to the embodiment of the
present invention includes a first communication unit 312, a
second communication unit 314, a control unit 316, a display
unit 318, an input unit 322 and a memory 324. The power
control device 310 shown in FIG. 2 is an exemplary embodi-
ment of the present invention and the present invention is not
limited thereto. The components may be integrated or may be
divided and implemented by software or hardware.

The first communication unit 312 receives power informa-
tion from at least one of the power supplies 200 or the power
control server 400 through the power information network
100 and transmits the received power information to the con-
trol unit 316. The power information received through the
power information network 100 includes power failure infor-
mation, power demand information and hourly power rate
information.

The second communication unit 314 receives reserve
power information from the power storage unit 320 for stor-
ing reserve power as a precaution against power failure and
transmits the reserve power information to the control unit
316. The information received by the first communication
unit 312 and the second communication unit 314 will be
described in detail later.

The control unit 316 generates charging control informa-
tion for storing the reserve power in the power storage unit
320 based on the power information received by the first
communication unit 312 and the reserve power information
received by the second communication unit 314, and controls
storage of the power in the power storage unit 320. At this
time, even at peak load, the use of the power stored in the
power storage unit 320 is preferably restricted as a precaution
against power failure. In addition, the control unit 316 con-
trols the power storage unit 320 to supply power to the power
consumer 300 upon power failure and controls the power
consumer 300 to be switched to a power saving mode for
reducing power consumption. In the power saving mode,
specific electrical apparatuses may be operated in a low
power state. In addition, if the anticipated amount of power to
be required during a power failure duration is greater than the
remaining amount of power stored in the power storage unit
320 according to the monitoring result during power failure,
the power consumer is operated in a super power saving mode
to restrict the use of specific electrical apparatuses and drive
only essential electrical apparatuses.

When power failure occurs in practice and, at the same
time, switching to the reserve power is performed, temporary
power instability may occur. By receiving power from the
power storage unit 320 before actual power failure occurs, it
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is possible to prevent any fluctuation in power supply. The
operation of the control unit 316 will be described in detail
later.

The display unit 318 displays the power failure information
and the power demand information received through the
power information network, the reserve power information
received from the power storage unit 320 and the charging
control information generated by the control unit 316, and
presents the information to a user.

The input unit 322 may enable the user to input a charging
control command by referring to the information displayed
by the display unit 318. The control unit may control the
storage of the power in the power storage unit 320 according
to the input of the charging control command of the user. The
display unit 318 may be a touch panel. In this case, the input
unit 322 may be implemented on a screen of the display unit
318.

The control unit 316 may request user input according to
setting or may also automatically control the storage of the
power in the power storage unit 320 regardless of the user
input.

The memory 324 stores the power failure information and
the power demand information received through the first
communication unit 312, the reserve power information
received from the power storage unit 320 through the second
communication unit 314, and the charging control informa-
tion generated by the control unit 316. The control unit 316
may directly receive the information from the first commu-
nication unit 312 and the second communication unit 314 so
as to perform a control function or may also perform a control
function using the information temporarily stored in the
memory 324.

Hereinafter, the information which is externally received
by the power control device 310 and the information which is
internally generated by the power control device 310 based on
the externally received information according to the embodi-
ment will be described in detail with reference to FIGS. 3 to
7. A state in which the power control device 310 displays the
information using the display unit 318 is shown in each draw-
ing. The detailed configuration of the power control device
310 and the detailed content of the information shown in the
drawings are exemplary and the present invention is not lim-
ited thereto.

The power control device 310 according to the present
invention may be any one of a smart server, a smart meter, a
smart TV and a smart phone and may be configured by imple-
menting the functions of the present invention in the above-
described apparatuses. In FIGS. 3 to 7, it is assumed that the
power control device 310 is a smart meter. Accordingly, the
power control device 310 according to the embodiment of the
present invention includes an electronic watt-hour meter hav-
ing a function for measuring the amount of power used per
hour and transmitting the information about the amount of
power used per hour. The power control device 310 includes
a display unit, checks power consumption in real time and
performs bidirectional communication between the power
supply and the power consumer.

The input unit 322 for enabling the user to set a power
control operation, etc. if necessary is provided at one side of
the power control device 310. Ifthe display unit 318 is a touch
panel, the input unit 322 may be implemented in the display
unit 318.

The user may arbitrarily set a charging start time and a
charging end time using the input unit 322 as a precaution
against power failure, and the power control device 310 can
control the operation of the power storage unit 300 according
to the setting of the user. As described above, the power
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control device 310 may automatically perform charging as a
precaution against power failure, regardless of the user input.

FIG. 3 is a schematic diagram showing a state in which the
power control device 310 according to the embodiment of the
present invention displays power failure information notify-
ing the user of the occurrence of power failure in advance. The
power failure information is provided from the power supply
200 or the power control server 400 to the power consumer
300 and is used as information for securing the reserve power
as a precaution against power failure. The first communica-
tion unit 312 of the power control device 310 receives the
power failure information and transmits the power failure
information to the control unit 316 and the memory 324, and
the control unit 316 controls the display unit 318 to display
the power failure information and to present the power failure
information to the user.

As shown in FIG. 3, the power failure information includes
power failure duration information, power failure start time
information, power failure end time information and blackout
area information. The power failure information may further
include information about why power failure occurred and
notices and requirements upon occurrence of power failure.
The blackout area information may include unique identifi-
cation of the power consumer 300 so as to indicate which
power consumer 300 is within the power failure occurrence
area. In this case, the power control server 400 may provide
the power failure information only to the power consumer
300 corresponding to the blackout area.

FIG. 4 is a schematic diagram showing a state in which the
power control device 300 according to the embodiment of the
present invention displays power demand information indi-
cating the power use pattern of the power consumer 300. As
shown in FIG. 4, the power demand information may be
displayed in the form of'a graph of used power vs. time, which
is obtained by an average daily power use pattern of the power
consumer 300. The power demand information is displayed
with time and may be provided in consideration of other
factors influencing the power use patterns, such as season,
day of the week, weather, etc. The power demand information
may be displayed as an average value of the amount of power
required by the power consumer 300 per unit time. In the
embodiment of the present invention, the power demand
information is used to calculate the amount of power required
by the power consumer 300 in the event of a power failure.
The power demand information may be received from an
external device through the power information network 100.
Alternatively, the power control device 310 may autono-
mously analyze the power use pattern of the power consumer
300, generate and store the power demand information in the
memory 324, and use the stored power demand information.

FIG. 5 is a schematic diagram showing a state in which the
power control device 310 according to the embodiment of the
present invention displays hourly power rate information. As
shown in FIG. 5, the hourly power rate information may be
displayed in the form of a power rate vs. time graph. The
power rate information may be provided through the power
information network 100 in real time or may be predefined
and stored in the memory 324. As shown in FIG. 5, the power
rate is increased at atime when power demand is high, such as
in the daytime, and is decreased at a time when power demand
is low, such as in the nighttime. The hourly power rate infor-
mation is used to determine a most suitable time to store
power in the power storage unit 320 as a precaution against
power failure. The reserve power is preferably stored at night.

FIG. 6 is a schematic diagram showing a state in which the
power control device 310 according to the embodiment of the
present invention displays reserve power information. The
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reserve power information includes remaining power infor-
mation indicating the amount of available reserve power cur-
rently stored in the power storage unit 320 and information
about the amount of power stored in the power storage unit
per unit time indicating the rate at which the power storage
unit 320 is being charged. The amount of power required
upon power failure and the time required for charging are
calculated based on the reserve power information.

FIG. 7 is a schematic diagram showing a state in which the
power control device 310 according to the embodiment of the
present invention displays charging control information. As
shown in FIG. 7, the charging control information includes
charging start time information indicating an operation start
time of the power storage unit 320 and charging end time
information indicating an operation end time of the power
storage unit 320, for securing the reserve power. The charging
duration information of the power storage unit 320 may be
calculated from the charging start time information and the
charging end time information. On the contrary, the charging
end time information may also be calculated from the charg-
ing start time information and the charging duration informa-
tion.

If it is difficult to sufficiently secure the charging time as
precaution against power failure, the control unit 316 notifies
the user that the charging time is not sufficient through the
display unit 318 so as to enable the user to set the use restric-
tion of some electrical apparatuses. The control unit may
determine whether or not the charging amount is secured
according to the user use restriction settings and may notify
the user of the determination result.

Hereinafter, the charging control information generated by
the control unit 316 and the operation of the control unit 316
therefor will be described in detail.

The control unit 316 determines whether the power con-
sumer 300 is within a blackout area based on the blackout area
information included in the power failure information and
performs an operation for generating the charging control
information if the power consumer 300 is within the blackout
area. As described above, since the power control server can
provide the power failure information only to the power con-
sumer 300 within the blackout area, the control unit 316
generates the charging control information regardless of the
determination as to whether the power consumer is within the
blackout area.

In addition, the control unit 316 generates the necessary
power amount information based on the power failure dura-
tion information and the amount of power required by the
consumer per unit time included in the power failure infor-
mation. For example, if the power failure duration is 4 hours
as shown in FIG. 3 and the amount of power required by the
consumer is 500 Kwh as shown in FIG. 4, they are multiplied
s0 as to calculate the amount of power required upon power
failure of 2000 Kwh.

The control unit 316 generates necessary charge informa-
tion based on the necessary power amount information and
the remaining power information. For example, as shown in
FIG. 6, if the remaining amount of power stored in the power
storage unit 320 is 1000 Kwh, the necessary charging amount
becomes 1000 Kwh by subtracting the remaining power from
the necessary power amount of 2000 Kwh. In order to more
sufficiently secure reserve power, the necessary charging
amount may be set to be greater than the calculated power
amount by 10% or more.

In addition, the control unit 316 generates the charging
duration information of the power storage unit 320 based on
the necessary charge information and the information about
the amount of power stored in the power storage unit per unit
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time. For example, as shown in FIG. 6, if the power storage
unit 320 charges at a rate of 100 Kwh, the charging duration
becomes 10 hours by dividing the necessary charging amount
01 1000 Kwh by 100 Kwh. By this operation, it is possible to
prevent power from being unnecessarily stored and to effi-
ciently use power.

In addition, the control unit 316 generates the charging
start time information and the charging end time information
based on the power failure start time information and the
charging duration information. That is, the charging start time
may be set such that the storage of the power in the power
storage unit 320 is completed before power failure occurs. At
this time, the control unit 316 may generate optimal charging
start time information based on the hourly power rate infor-
mation. That is, the charging duration for securing the neces-
sary charge may be set to a duration when the power rate is
lowest. For example, as shown in FIG. 3, if the power failure
information is received at 12:00, Jul. 1, 2010 and a power
failure start time is 12:00, Jul. 3, 2010, in the example of FIG.
5, a charging start time is set to 20:00, Jul. 1, 2010 and a
charging end time is set to 06:00, Jul. 2, 2010 so as to secure
a charging duration of 10 hours. That is, it is possible to secure
a charging duration with a minimum power rate.

By this operation, the power consumer 300 can use power
when rates are at their lowest so as to efficiently secure the
reserve power. In addition, the power supply 200 reduces the
use of power at a time when power consumption is highest
and prompts the use of power at a time when power consump-
tion is lowest. Accordingly, since it is possible to suppress
increase in maximum power demand, it is possible to reduce
costs for adding facilities for satisfying peak demand.

In order to secure sufficient power to be used upon power
failure, the control unit 316 may control the power storage
unit 320 to completely store the power regardless of the
charging control information according to the setting of the
user.

FIG. 8 is a schematic diagram showing a state in which the
power control device 310 according to the embodiment of the
present invention displays power state information during
power failure. If power failure occurs in practice, the power
control device 310 presents the power failure state and the
state of the reserve power stored in the power storage unit 320
to the user in real time. For example, as shown in FIG. 8, a
current time and a remaining power during power failure are
displayed in the form of a graph so as to be compared with
each other. In addition, the power control device 310 checks
expected power consumption in real time, notifies the user
that the remaining power is insufficient for the expected
power failure duration, if it is determined that the remaining
power is insufficient, and switches the consumer to a power
saving mode or an ultra power saving mode according to user
selection. In this case, the user may input a command for
switching the consumer to the power saving mode or the ultra
power saving mode using a button of the input unit 322. In
contrast, according to user setting, the control unit may auto-
matically switch the consumer to the power saving mode or
the ultra power saving mode without user input, if the remain-
ing power is insufficient.

FIG. 9 is a flowchart illustrating a power control method
according to an embodiment of the present invention. Here-
inafter, the power control method according to the embodi-
ment of the present invention will be described with reference
to FIG. 9.

First, the power information including the power failure
information, the power demand information and the power
rate information is received from the power supply or the
power control server through the power information network
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(S10). As shown in FIG. 3, the power failure information
includes the power failure duration information, the power
failure start time information and the blackout area informa-
tion. In addition, the power failure information may further
include the cause of power failure and notices and require-
ments in the event of a power failure. The power failure
information is used as information for securing the reserve
power as a precaution against power failure.

As shown in FIG. 4, the power demand information may be
displayed in the form of a graph of used power vs. time. The
power demand information is used to calculate the amount of
power required by the power consumer 300 in the event of a
power failure.

As shown in FIG. 5, the power rate information may be
displayed in the form of a power rate vs. time graph and may
by provided in real time or may be predefined. The hourly
power rate information is used to determine a most suitable
time to charge the power storage unit 320 as a precaution
against power failure.

Next, a determination as to whether the power consumer
300 is within a blackout area is made based on the blackout
area information included in the power failure information
(S20). If it is determined that the power consumer 300 is not
in the blackout area, since the reserve power prepared for
power failure does not need to be secured, the process is
finished without an additional operation. In addition, since
the blackout area information includes the unique indication
of the power consumer 300, this step may be omitted if
information indicating that the power consumer 300 is within
the blackout area is directly received.

If it is determined that the power consumer 300 is within
the blackout area, the reserve power information including
the remaining power information is received from the power
storage unit 320 for storing the reserve power (S30). As
shown in FIG. 6, the reserve power information includes the
remaining power information and the information about the
amount of power stored in the power storage unit 320 per unit
time.

Next, the charging control information for storing the
reserve power in the power storage unit 320 is generated
based on the power information and the reserve power infor-
mation (S40). As shown in FIG. 7, the charging control infor-
mation includes the charging start time information and the
charging end time information (charging duration informa-
tion). A method of generating the charging control informa-
tion will be described later.

Next, a determination as to whether power needs to be
stored in the power storage unit 320 as a precaution against
power failure is made based on the generated charging control
information (S50). If the reserve power stored in the power
storage unit 320 is sufficient, charging is not performed. In
this case, since power consumption needs to be minimized
upon power failure, the consumer is switched to the power
saving mode upon power failure.

Ifthe reserve power stored in the power storage unit 320 is
insufficient, the power is stored in the power storage unit 320
according to the charging control information (S60). That is,
charging is started and finished based on the charging start
time and the charging end time included in the generated
charging control information.

If a power failure occurs in practice, the reserve power
stored in the power storage unit 320 is supplied to the power
consumer 300 (S70). If power failure occurs in practice and,
atthe same time, switching to the reserve power is performed,
temporary power instability may occur. By performing
switching before actual power failure, it is possible to prevent
any fluctuation in the power supply. In this case, in order to
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minimize power consumption, the power consumer is oper-
ated in the power saving mode.

Hereinafter, the method of generating the charging control
information will be described in detail. FIG. 10 is a flowchart
illustrating the step of generating the charging control infor-
mation of FIG. 9.

First, the necessary power amount information is generated
based on the power failure duration information and the infor-
mation about the amount of power required by the consumer
per unit time included in the power failure information
(S410). For example, if the power failure duration is 4 hours
and the amount of power required by the consumer per time is
500 Kwh, they are multiplied so as to calculate the amount of
power required upon power failure of 2000 Kwh.

Next, the necessary charge information is generated based
on the necessary power amount information and the remain-
ing power information (S420). For example, if the remaining
amount of power stored in the power storage unit 320 is 1000
Kwh, the necessary charging amount becomes 1000 Kwh by
subtracting the remaining power from the necessary power
amount of 2000 Kwh. In order to more sufficiently secure the
reserve power, the necessary charging amount may be set to
be greater than the calculated power amount by 10% or more.

Next, the charging duration information of the power stor-
age unit 320 is generated based on the necessary charge
information and the amount of power stored in the power
storage unit per unit time (S430). For example, if the amount
of power stored in the power storage unit 320 per unit time is
100 Kwh, the charging duration becomes 10 hours by divid-
ing the necessary charging amount of 1000 Kwh by 100 Kwh.
By this operation, it is possible to prevent power from being
unnecessarily stored and to efficiently use power.

Next, the charging start time information and the charging
end time information (charging duration information) are
generated based on the power failure start time information
and the charging duration information (S440). That is, the
charging start time may be set such that the storage of the
power in the power storage unit 320 is completed before
power failure begins in practice. At this time, the control unit
316 may generate optimal charging start time information
based on the hourly power rate information. That is, the
charging duration for securing the necessary charging
amount may be set to a duration when the power rate is lowest.

For example, if the power failure information is received at
12:00, Jul. 1, 2010 and a power failure start time is 12:00, Jul.
3, 2010, in the example of FIG. 5, a charging start time is set
t0 20:00, Jul. 1, 2010 and a charging end time is set to 06:00,
Jul. 2, 2010 so as to secure a charging duration of 10 hours.
That is, it is possible to secure a charging duration with a
minimum power rate.

By this operation, the power consumer can use power at a
time when a power rate is lowest so as to efficiently secure the
reserve power. In addition, the power supply reduces the use
of' power at a time when power rate is highest and prompts the
use of power at a time when power rate is lowest. Accordingly,
since it is possible to suppress increase in maximum power
demand, it is possible to reduce costs for adding facilities for
satisfying maximum power demand.

According to a power control device and a power control
method of the present invention, it is possible to secure
reserve power as a precaution against power failure and to
stably use electrical apparatuses.

According to a power control device and a power control
method of the present invention, it is possible to sufficiently
secure reserve power with lowest costs.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
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invention without departing from the spirit or scope of the
invention. Thus, the present invention is intended to cover the
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.
What is claimed is:
1. A power control device comprising:
a memory;
a power storage unit for storing power; and
a power control device configured to:
receive power information including power failure infor-
mation and power demand information of a power con-
sumer, the power failure information including power
failure start time information and power failure duration
information, the power demand information including
the amount of power required by the power consumer
per unit time;
receive reserve power information including remaining
power information from a power storage unit for storing
reserve power, the reserve power information including
information about the amount of power stored in the
power storage unit per unit time;
generate power amount information based on the power
failure duration information and the information about
the amount of power required by the power consumer
per unit time;
generate charge information based on the power amount
information and the remaining power information;
generate the charging duration information of the power
storage unit based on the charge information and the
information about the amount of power stored in the
power storage unit per unit time;
generate charging start time information based on the
power failure start time information and the charging
duration information; and
control storage of the power in the power storage unit based
on charging control information including the power
amount information, the charge information, the charg-
ing duration information, and charging start time infor-
mation,
wherein, when power failure occurs, a first message for
notifying a power failure state, a second message for
notifying a state of the reserve power stored in the power
storage unit, and a third message for notifying insuffi-
ciency of the remaining power are displayed on a display
unit, and
wherein, when it is determined that the remaining power is
insufficient for the expected power failure duration, the
third message is displayed on the display unit.
2. A method of controlling a power control device, the
method comprising:
receiving power information including power failure infor-
mation and power demand information of a power con-
sumer, the power failure information including power
failure start time information and power failure duration
information, the power demand information including
an amount of power required by the power consumer per
unit time;
receiving reserve power information including remaining
power information from a power storage unit for storing
reserve power, the reserve power information including
information about and amount of power stored in the
power storage unit per unit time;
generating power amount information based on the power
failure duration information and the information about
the amount of power required by the power consumer
per unit time;
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generating charge information based on the power amount
information and the remaining power information;

generating the charging duration information of the power
storage unit based on the charge information and the
information about the amount of power stored in the
power storage unit per unit time;

generating charging start time information based on the
power failure start time information and the charging
duration information; and

controlling storage of the power in the power storage unit
based on charging control information including the
power amount information, the charge information, the
charging duration information, and charging start time
information,

wherein, when power failure occurs, a first message for
notifying a power failure state, a second message for
notifying a state of the reserve power stored in the power
storage unit, and a third message for notifying insuffi-
ciency of the remaining power are displayed on a display
unit, and

wherein, when it is determined that the remaining power is
insufficient for the expected power failure duration, the
third message is displayed on the display unit.

3. The method according to claim 2, wherein:

the power failure information further includes blackout
area information, and

the method further includes determining whether the
power control device is within a blackout area based on
the blackout area information.

4. The method according to claim 2, further comprising
displaying and presenting the power failure information, the
power demand information, the remaining power information
and the charging duration information.

5. The method according to claim 4, further comprising:

receiving a charging control command; and

controlling the storage of the power in the power storage
unit according to the charging control command.

6. The method according to claim 2, further comprising
supplying power from the power storage unit upon the power
failure and switching to a power saving mode for reducing
power consumption based on the remaining power informa-
tion.

7. A power control device comprising:

amemory;

a first communication unit configured to receive power
information including power failure information and
power demand information of a power consumer
through a power information network, the power failure
information including power failure start time informa-
tion and power failure duration information, the power
demand information including an amount of power
required by the power consumer per unit time;

a second communication unit configured to receive reserve
power information including remaining power informa-
tion from a power storage unit for storing reserve power,
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the reserve power information including information
about the amount of power stored in the power storage
unit per unit time; and

a control unit configured to:

generate power amount information based on the power

failure duration information and the information about
the amount of power required by the power consumer
per unit time;
generate charge information based on the power amount
information and the remaining power information;

generate the charging duration information of the power
storage unit based on the charge information and the
information about the amount of power stored in the
power storage unit per unit time;

generate charging start time information based on the

power failure start time information and the charging
duration information; and

control storage of the power in the power storage unit based

on charging control information including the power
amount information, the charge information, the charg-
ing duration information, and charging start time infor-
mation,

wherein, when power failure occurs, a first message for

notifying a power failure state, a second message for
notifying a state of the reserve power stored in the power
storage unit, and a third message for notifying insuffi-
ciency of the remaining power are displayed on a display
unit, and

wherein, when it is determined that the remaining power is

insufficient for the expected power failure duration, the
third message is displayed on the display unit.

8. The power control device according to claim 7, wherein:

the power failure information further includes blackout

area information, and

the control unit determines whether the power control

device is within a blackout area based on the blackout
area information.

9. The power control device according to claim 7, further
comprising a display unit configured to display and present
the power failure information, the power demand informa-
tion, and the remaining power information and the charging
duration information.

10. The power control device according to claim 9, further
comprising an input unit configured to input a charging con-
trol command,

wherein the control unit controls the storage of the power in

the power storage unit according to the charging control
command.

11. The power control device according to claim 7, wherein
the control unit controls the power storage unit to supply
power upon the power failure and switches to a power saving
mode for reducing power consumption based on the remain-
ing power information.

12. The power control device according to claim 7, wherein
the power control device is any one of a smart server, a smart
meter, a smart TV, and a smart phone.
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